A Species-Specific Polymerase Chain Reaction Assay for Rapid Detection of Phytophthora nicotianae in Irrigation Water.
ABSTRACT Phytophthora nicotianae is a common and destructive pathogen of numerous ornamental, agronomic, and horticultural crops such as tobacco, tomato, and citrus. We have developed a species-specific polymerase chain reaction (PCR) assay for rapid and accurate detection of this pathogen in irrigation water, a primary source of inoculum and an efficient means of propagule dissemination. This PCR assay consists of a pair of species-specific primers (PN), customization of a commercial soil DNA extraction kit for purification of DNA from propagules in irrigation water, and efficient PCR protocols for primer tests and sample detection. The PN primers proved adequately specific for P. nicotianae in evaluations with 131 isolates of P. nicotianae, 102 isolates from 15 other species of Phytophthora, and 64 isolates from a variety of other oomycetes, true fungi, and bacteria. These isolates originated from a wide range of host plants, three substrates (plant tissue, soil, and irrigation water), and numerous geographic locations. The detection sensitivity is between 80 and 800 fg DNA/mul. The assay detected the pathogen in naturally infested water samples from Virginia and South Carolina nurseries more rapidly and accurately than standard isolation methods. Use of this PCR assay can assist growers in making timely disease management decisions with confidence.